Mapping pathways of how interventions are implemented and utilized enables contextually grounded interpretation of results, differentiates poor design from poor implementation, and identifies factors that might influence the utilization of interventions. Few studies in nutrition have comprehensively examined the steps of implementation and utilization in behavior change communication (BCC) interventions, thus limiting the interpretation of variable impacts of BCC interventions. A program impact pathway (PIP) analysis was used to study a BCC intervention implemented in Bangladesh to improve infant and young child feeding (IYCF) practices. The PIP was developed through an iterative process with the program implementation team; the PIP then guided the choice of methods and tools. Using mixed methods, we reviewed the content of training materials for implementation staff, measured their IYCF knowledge (n = 100), observed their communication with mothers (n = 37), and examined factors influencing promotion of IYCF practices and their trial and adoption by mothers (n = 64). Implementation staff demonstrated good knowledge and maintained fidelity to the intervention to a large extent. Mothers identified them as their primary sources of information, and a majority of mothers tried recommended IYCF practices. Key facilitators included family support and availability of resources, whereas lack of time, maternal and family perceptions of age-appropriate feeding, and lack of resources were salient barriers to adopting recommended practices. Using a PIP analysis identified critical issues pertaining to implementation (e.g., the role of paid and volunteer staff) and utilization (e.g., resource and time constraints that require complementary interventions) and the need for further research and programmatic attention.
Introduction
Behavior change communication (BCC) 9 interventions have been effective in multiple settings in improving infant and young child feeding (IYCF) practices (1-3), influencing intake of food and energy (4) and nutrition outcomes such as improved length (2, 4) and weight (3, 5) among children, but the results of these interventions have been variable. For example, one study showed no significant difference in energy intake between the intervention and control groups (5) and another suggested significant improvements in height-for-age Z-score and weight-for-age Z-score in the intervention group (2) . In yet another study, there was no significant weight gain observed despite higher energy intake among the intervention group (4) . Such variation in impact may result from either differential implementation or poor utilization or both. Most studies focus on only a few elements along the pathway to success for BCC interventions and therefore often provide an incomplete understanding of why interventions are successful in some contexts and not in others (3, 5, 6) .
Studies of BCC intervention pathways have either examined steps in implementation, such as staff skills and knowledge (6) and staff performance (3, 6) , or steps in intervention uptake and utilization, such as maternal knowledge (2, 7) , maternal attitude and awareness of messages (3, 5, 6) , and practice of recommended behaviors (3, (5) (6) (7) . One study in Peru examined both implementation and utilization of a BCC intervention and showed that although fidelity to the intended intervention was low, there was an overall improvement in the BCC delivered at the health centers (8) . Two other studies examined the processes through which micronutrient powders were delivered through different implementation systems and used by intended beneficiaries or clients (9, 10) . These 3 studies highlight critical bottlenecks to both implementation and utilization within their implementation contexts and shed light on the interplay of processes that can enable either success or failure; other studies addressed only individual steps of either implementation (6) or utilization (2, 11) .
Systematic, comprehensive study of how interventions are implemented and utilized is important for several reasons. First, it provides strong and contextually grounded interpretation of impact results and identifies conditions necessary for scaling-up of the interventions. Second, it identifies critical implementation gaps that must be resolved to enable stronger translation and fidelity when implementing efficacious interventions at a large scale (12) . Third, it identifies important beneficiary (i.e., clientside) contextual factors that will enhance or constrain the effectiveness of BCC interventions, even when they are implemented well, thus shedding light on other complementary interventions that might be necessary to achieve large-scale public health impact (13) . Fourth, it can provide information to test the theoretical constructs that are used in the design of behavior change interventions.
Several approaches have been used to document implementation of interventions (2, 10, 14) . Logic models and frameworks based on components and categories do not fully capture the impact processes of interventions (15) . More recently, in the nutrition literature and in the broader field of program evaluation (16) , there is recognition that detailed, theory-driven approaches to evaluation and implementation research are essential to enabling effective translation, but systematic approaches to conducting these are limited in global nutrition. A program impact pathway (PIP) analysis is an approach that enables theory-driven process evaluations by explicitly connecting programmatic inputs from delivery through household and individual utilization and impact, accounting for the contextual factors that might influence the effectiveness of interventions (17) , thus moving the field beyond the more static input-output program logic models (14) . For researchers, a PIP analysis can provide explanatory power in relation to prospective or retrospective interpretation of impact results (18) . For implementers, it can allow practical identification of specific corrective actions and/or complementary interventions that are essential to programmatic success (11) . Despite this, few intervention studies in nutrition have used a PIP analysis (8, 9) to examine pathways of impact or identify critical gaps to success.
The objective of this paper, therefore, is to demonstrate the use of a PIP analysis to study the processes of implementation and identify contextual factors that influence intervention utilization in the context of an IYCF BCC intervention in Bangladesh. In doing so, this paper aims to identify the overall potential for this BCC intervention to succeed in changing IYCF practices and illustrate both the critical importance and feasibility of doing a PIP analysis for all BCC interventions.
Methods

Context and background
Alive & Thrive (A&T) is a 6-y initiative that has the overall goal of improving IYCF practices and reducing stunting through a combination of interventions in Bangladesh, Ethiopia, and Vietnam. The core intervention components for A&T in all 3 countries are communitybased counseling for IYCF, mass media campaigns, and policy engagement and advocacy. The present study is based only on the community-based counseling intervention implemented in Bangladesh.
BRAC, a nongovernmental organization, implemented the communitybased counseling intervention of the A&T initiative in 50 subdistricts, through its network of frontline health workers. Four subdistricts were selected for a preparatory phase of intervention implementation and learning (2009-2010) prior to intervention scale-up. The present study is based on the process evaluation of the intervention in these preparatory phase areas.
BRAC has 3 cadres of frontline health workers who implemented the community-based intervention: 1) health volunteers (HVs) who are part of the existing BRAC health-delivery system, live within the communities, conduct home visits providing health services and health education, and receive a token of honorarium through selling medicines and health supplies; 2) BRAC health staff who are paid and trained to provide antenatal care and mainly interact with pregnant women and supervise about 10-12 HVs; and 3) IYCF promoters (IYCF-Ps) who are recruited and paid to deliver A&T-specific services only and to focus on children <2 y old. All 3 cadres of workers were trained to deliver the intervention, but BRAC health staff have a limited role in A&T. Although initially envisioned to provide IYCF counseling to pregnant women during health check-ups and health forums, during implementation of the intervention, HVs and IYCF-Ps became the focus and the health staffÕs role was minimized and hence not included in the study.
The overall methodological approach used for the impact and process evaluation of A&T is described elsewhere (19, 20) . This paper focuses on the results of the first phase of the process evaluation in Bangladesh and aims to provide an illustration of how process evaluation can provide insights into pathways to intervention impact.
The PIP Developing the PIP for any intervention enables a clear articulation of intervention activities, how they are implemented, and how they are expected to be linked with the immediate, intermediate, and final outcomes (15) . In this study, the PIP itself was developed through an iterative process that involved detailed reviews of intervention operational materials and technical content and several discussions with the intervention implementation team. Once PIP was developed, it guided the choice of methods and tools to analyze it (Fig. 1) . The PIP represents both program implementation and utilization. For intervention implementation, training, knowledge of intervention implementers, intervention delivery modality, and fidelity of intervention delivery were examined. For intervention utilization, knowledge gain among program recipients, and trial and adoption of practices were assessed. Contextual factors facilitating or hindering processes for intervention implementation or utilization that are not explicitly depicted in the PIP were also examined.
The study was conducted in 2 of the 4 preparatory phase subdistricts that were purposively chosen. Of the 4 subdistricts, 2 of them could not be part of the study. In one subdistrict, a study was recently completed with the frontline workers and the other subdistrict was an urban slum and had different structure for delivery of the intervention. Because the intervention in the rural subdistricts during the preparatory phase was to be scaled-up to several rural subdistricts, this study focused on only the rural subdistricts. Therefore, the remaining 2 districts were chosen for the study. Intervention implementation was studied in early 2010 and intervention utilization in late 2010. The time lag ensured that the program could reach its intended recipients and that recipients had the opportunity to try and adopt the practices promoted by the program. 
Data collection
Quantitative and qualitative instruments were developed to capture the steps in the PIP ( Table 1) . Qualitative data were collected by trained interviewers in the local language, digitally recorded, transcribed verbatim, and translated into English for analysis. The samples of HVs and IYCF-Ps were randomly selected from lists at the subdistrict offices.
Using the household lists of HVs, mothers of children from different age groups (a total of 20 mothers of 0-6 mo, 21 mothers of 6-12 mo, and 23 mothers of 12-24 mo children) were randomly sampled. A sample of 30 mothers from each subdistrict was estimated to be reasonable to examine how the IYCF messages were being utilized.
Quantitative methods
The HVs (n = 80), IYCF-Ps (n = 20), and mothers (n = 64) were interviewed using a structured questionnaire that had multiple items on breastfeeding, complementary feeding, feeding during and after illness, hygiene, and general nutrition. Mothers were also asked about their awareness of the practices promoted by the program and their sources of information.
Qualitative methods
Training manual review. A common training manual was used to train HVs and IYCF-Ps. The last available version at the time of the study was compared with the WHO IYCF practices manual (21) to assess the alignment of the content of the training manual with global recommendations.
Shadowing. HVs (n = 17) and IYCF-Ps (n = 20) were shadowed for one work day to observe the types of messages they delivered and to document the quality of interactions between the frontline workers.
During shadowing, detailed notes were taken throughout the day to record the number of households visited, time spent at each house, types of IYCF information provided and their relevance to the age of children in the households, responsiveness to motherÕs queries, responsiveness of mothers to the workers, and overall quality of interaction. Two trained researchers shadowed each HV/IYCF-P.
Semistructured interviews. HVs (n = 17) and IYCF-Ps (n = 20) were interviewed to understand facilitators and barriers to promoting the BCC messages using a semistructured interview guide. Mothers (n = 64) were interviewed to examine barriers and facilitators to mothersÕ trial and adoption of practices promoted by the program.
Data analysis
Quantitative data were entered into Excel 2007 and analyzed using STATA, version 10.0. The IYCF knowledge data were analyzed by individual items and as aggregate scores within topics. Aggregate scores were computed by creating a single variable from multiple questions such that if the responses to all the questions within the topic were correct, then a score of 1 was assigned (else a score of 0). For example, 5 items pertaining to timing of breastfeeding and colostrum feeding and 3 items on feeding during the first 6 mo were combined into a single variable on breastfeeding.
For qualitative data analysis, the training manual was examined against WHO IYCF practices manual (21) by topic for accuracy of the content, breadth of information coverage, and gaps in information. The shadowing notes were read and coded in English and summarized to describe the interactions of HVs and IYCF-Ps with mothers. The intervention operational manual had guidelines for the HV and IYCF-P household visits, which was used to judge fidelity. For example, the appropriateness of the IYCF messages delivered and the manner in which families and HVs and IYCF-Ps interacted with each other were assessed based on the operational guidelines for messages and interactions at each age-specific contact point to assess implementation fidelity. The rapport between the HVs and IYCF-Ps and the families was assessed by noting the manner in which the families greeted the HVs/IYCF-Ps when they visited. The observations also noted if the families listened when HVs and IYCF-Ps were counseling them and if the family members demonstrated knowledge of messages delivered during prior visits.
Transcripts from the semistructured interviews were read and coded using a priori codes, allowing for emerging codes. A priori codes were based on the constructs used in the interview guide. For example, codes for facilitators and barriers to exclusive breastfeeding were developed, because we were interested to know if mothers were able to practice the recommended IYCF practices. Two authors agreed on the coding list. Data management and coding was done using NVivo 8.0 (22) . Themes were identified based on the questions asked and codes that emerged. Themes were summarized to capture details of PIP as well as factors influencing them.
Results
The results illustrate how each of the steps within intervention implementation and utilization were linked and demonstrate the utility of using PIP in mapping the impact pathways.
Training of HVs and IYCF-Ps on IYCF practices and skills
The manual covered most of the important IYCF components and was in good alignment with the WHO recommendations (21) . The information presented was contextually relevant to Bangladesh and the educational level of the frontline workers.
The manual provided an overview of several topics on breastfeeding (e.g., importance of breastfeeding, positioning and attachment, frequency of breastfeeding) and complementary feeding (e.g., age-specific feeding, selection of foods, problems encountered in child feeding). The manual did not, however, discuss how health workers might address myths related to feeding that are relevant in the Bangladesh context. For example, it did FIGURE 1 PIP for community-based counseling intervention implemented in Bangladesh. HV, health volunteer; IYCF, infant and young child feeding; IYCF-P, infant and young child feeding promoter; PIP, program impact pathway.
Program impact pathway 2031 not address perception of insufficient milk (a common cause for discontinuing breastfeeding), introduction of prelacteal foods due to cultural reasons, or delayed introduction of complementary foods due to myths. It also did not incorporate instructions on feeding during illness or exceptional or difficult circumstances like low-birth weight babies, undernourished children, or feeding during emergency situations.
HVs and IYCF-Ps retain knowledge and skills after training Data from the structured interviews with the HVs and IYCF-Ps indicate that they had good knowledge of IYCF practices. The HVs demonstrated good knowledge of IYCF practices on individual items. Of the 80 HVs, for the individual items, accurate knowledge was demonstrated on initiation of breastfeeding by all and by 90% on length of exclusive breastfeeding. Most HVs correctly reported the timing for initiation of complementary feeding (81%) and feeding frequency after recovery from illness (79%). Knowledge scores of aggregated items within topics showed that knowledge about breastfeeding (81.3%) and hygiene (96.3%) was better than knowledge about complementary feeding (56.3%), feeding during illness (22.5%), or general nutrition (62.5%). A majority of the IYCF-Ps demonstrated good knowledge of breastfeeding (95%), complementary feeding (55%), feeding during illness (35%), and general nutrition (90%) and hygiene (100%). Whereas the items on breastfeeding and complementary feeding were representative of those discussed in the training manual, items on feeding during illness and general nutrition were not part of the training.
HVs and IYCF-Ps conduct home visits and counsel mothers of 0-to 24-mo-old children Shadowing data illustrated how HVs and IYCF-Ps conducted home visits and communicated the intervention-recommended practices and how mothers received the information. Data from the semistructured interviews informed about factors influencing home visits. Each HV visited ;250-300 households/mo and therefore HVs were likely to visit 0-to 24-mo-old children in their catchment area at least once each month. Each IYCF-P was responsible for ;295-629 0-to 24-mo-old children and were expected to visit 12 times in the first 2 y. Therefore, it is likely that mothers are visited by either HVs or IYCF-Ps once every month.
Planning of home visits. HVs visited 0-to 24-mo-old children as part of their regular home visits, during which they provided health information, accompanied patients to hospitals, and sold medicines and healthcare products. HVs visited ;15 households/d, spending ;10-15 min in each household. HVs decided which households to visit based on the needs of the community and their own convenience. HVs said that they were spending more time in house visits due to the additional work of delivering IYCF messages: ''We did not have to tell this way (discuss IYCF) before. Previously, we just look for patients during our household visit. Now, we have to tell details about the babies, it takes time.'' IYCF-Ps conducted home visits of only 0-to 24-mo-old children, visiting ;7-14 children/d, and each visit lasted ;20-45 min. Monthly action plans prepared in consultation with supervisors guided IYCF-PsÕ home visits. IYCF-Ps usually visited each household ;12 times between 0 and 24 mo. IYCFPs identified time, transport, and remuneration as constraints to promotion of the intervention: ''We (IYCF-P) walk on foot while visiting households though we were told to ride bicycle. But it is not possible to ride bicycle as we are aged women and our children have grown up. No other vehicle other than rickshaw (a manually driven three wheeler) can go on the road. It takes only two days to finish this 150 taka.''
Counseling. HVs and IYCF-Ps expressed enthusiasm to communicate intervention-recommended IYCF practices and were motivated to conduct home visits. One HV said, ''I can help and this gives me great satisfaction,'' and one IYCF-P remarked, ''I like it (working as IYCF-P). I work for children. That is why I like to work much.'' During the home visits, a majority of HVs and IYCF-Ps initiated the conversation by first inquiring of mothers what they were feeding their children. A majority of HVs and IYCF-Ps provided age-appropriate IYCF practices related to breastfeeding and complementary feeding ( Table 2 ). IYCF-Ps explained feeding frequency, how to identify if children were receiving sufficient breast milk, and techniques to promote breast milk production.
Most HVs informed mothers about types of complementary foods and some gave information on feeding frequency as well. IYCF-Ps often tailored their discussions to the age of children, focusing on feeding and hygiene practices and addressing questions raised by mothers. HVsÕ responsiveness to mothersÕ queries varied from providing relevant information to ignoring the question. For example, one HV suggested introducing foods slowly and patiently to a reluctant child, whereas another HV suggested that hot weather was the cause of diarrhea when a mother was concerned with her child's diarrhea. Similarly, IYCF-Ps were responsive to mothersÕ queries. A few of them suggested alternative forms of food preparations when mothers complained that their children were not eating the foods given to them, such as preparing rice pudding with a lot of milk if children refused drinking milk.
Mothers were attentive and responsive to the information communicated by HVs and IYCF-Ps. Several mothers commented that they were already following HVsÕ advice.
MothersÕ knowledge, skills, and trial of IYCF practices
Mothers demonstrated good knowledge of breastfeeding. Of the 64 mothers, a majority reported correct timing of initiation of breastfeeding (73%) and correct duration of exclusive breastfeeding (80%), but only 30% reported correct timing for initiation of complementary feeding. A majority of mothers (90%) incorrectly reported that a mother should give other Program impact pathway 2033 liquids or foods if she perceives that her child is not getting sufficient breast milk. MothersÕ knowledge of feeding frequency of meals and snacks and feeding after illness was low. Overall maternal awareness of the key recommended behaviors was high ( Table 3) . Mothers identified HVs, IYCF-Ps, family members, and neighbors as their sources of information. For the complementary feeding practices recommended by the intervention, IYCF-Ps emerged to be the primary source of information.
Data from the semistructured interviews illustrated maternal trial and adoption of practices and factors influencing their ability to do so. The rate of trial of the recommended behaviors by the mothers was high, with a majority of women who had heard about the behavior also reporting that they had tried the behaviors (Table 3 ) and a majority of those who tried the behaviors adopted them (i.e., practiced the behavior a least twice each week or almost every day). The exception to adhering to recommended behaviors was the behavior of not feeding the child prelacteal liquids, where few women reported that prelacteals were not given.
Maternal trial and adoption of practices were influenced by facilitators and barriers ( Table 4) . Family support and availability of resources facilitated timely initiation of complementary feeding and provision of good quality complementary food: ''My husband always says, Ôtake care, try to feed thisÕ, he cares for the child more than I do. My in-laws also say that now is the time to give extra food; if not she will not be able to learn to eat,'' said one mother of a 7-mo-old child. ''I prepare payesh (rice pudding) and sometimes give banana, if it is there. In our village lots of fruits are not available. Whenever they are brought (into the house) once or twice they are given,'' said another mother of a 10-mo-old child.
Lack of time was identified as an impediment to follow appropriate child feeding practices: ''When I have work, I do not have time to feed the child. I tell other people to feed the child other things. When I finish my work, I feed breast milk,'' explained a mother for not exclusively breastfeeding her child. Lack of support from the family with house work resulted in managing child feeding between work, as explained by another mother: ''I have lot of household work. I have some time early in the morning and evening. ThatÕs when I feed her. I have only mother-in-law. She sleeps. Nobody helps me in my housework.''
Maternal perception of what was right for their childrenÕs age and health influenced their feeding practices. Some mothers perceived that their children were not old enough to consume animal-source foods: ''She cannot eat. Those things (fish, meat) get stuck in her throat. Child is too young and has not learnt to eat these (animal-source) foods yet,'' said the mother of a 7-mo-old child. Some mothers perceived that it was not good to add oil or give fried foods to young children: ''nobody told me to avoid (adding oil to the food); it is just me I am afraid that if I give oil then the child might have problems,'' said one mother of a 8-mo-old child.
Family membersÕ perceptions about what to feed their children also influenced the adoption of recommended IYCF practices: ''I mean if it (food) is given then the child might get sick. I do not want my child to become ill. Everyone told me not to give it,'' said the mother of an 8-mo-old child who did not start complementary feeding. The mother of a 14-mo-old child said: ''When I tried to give (animal-source foods), my mother-inlaw and father-in-law said the child is small why are you feeding (her animal-source foods); they scared me.'' Lack of resources was identified as an impediment to adhering to the recommended practices: ''We are poor people; from where will we get. We do not have hens, ducks, and cattle in our house. There is only one earning member in our family. We will not be able to feed egg, fish, meat, liver separately for our children,'' said the mother of a 22-mo-old child.
Discussion
In this study, a PIP analysis was used to study implementation and utilization of a BCC intervention in Bangladesh. Overall, implementation staff demonstrated good knowledge of IYCF practices and a majority of them delivered the BCC intervention with a high degree of fidelity. Mothers identified these implementation staff to be their primary sources of information for the intervention-recommended practices. A majority of mothers reported being able to try and adopt recommended practices. Key facilitators included family support and availability of resources, whereas lack of time, maternal and family perceptions of age-appropriate feeding, and lack of resources were salient 1 HV, health volunteer; IYCF, infant and young child feeding; IYCF-P, infant and young child feeding promoter. 2 Questions on awareness of specific messages were asked of mothers with children in the relevant age groups (e.g., message on breastfeeding initiation was asked only of mothers of children in the 0-6 mo age group, total n = 20; message on the initiation of mashed family food after completion of 6 mo was asked of mothers with children 6-12 and 12-24 mo old, total n = 44). 3 Mothers were allowed to report more than one source of information. 4 Others: family, friends, or neighbors.
barriers to trying and adopting the recommended feeding practices. This study demonstrates that using PIP analysis highlights some critical issues in the implementation and utilization of IYCF BCC intervention that could influence intervention effectiveness. The findings indicate a significant coherence in the translation of the intervention inputs into intervention implementation. For example, poor coverage of topics related to feeding during illness in the training content, which were identified through the review of the training manual, were also reflected in the IYCF knowledge of staff and mothers in the study. Training improves quality of care delivered and communication by health workers (23) , is recognized to be a critical step in any BCC intervention, and is reinforced by this study.
Examining the delivery of the BCC intervention showed that the implementation staff delivered the intervention as intended and that the content of the home visits reflected, for most part, the intended content. We found, however, that different cadres of implementation staff delivered the intervention with differing levels of quality and fidelity. IYCF-Ps had better knowledge than HVs and IYCF-Ps were identified by more mothers as their primary source of information. This is partly expected in this intervention context, because the IYCF-Ps were hired exclusively to deliver the IYCF BCC intervention to families with children 0-24 mo old and therefore were likely to spend more time with families more frequently and were also likely to be seen as a primary source of IYCF information. The HVs, on the other hand, are multi-purpose health volunteers with a diverse portfolio of work who implement the IYCF BCC intervention in addition to their existing responsibilities. It is likely that diverse responsibilities of multi-purpose workers tend to dilute the quality of basic services and increase inconsistencies in the provision of services (24) .
These findings raise 2 important issues regarding the role of frontline workers in health systems, i.e., the role of multicompared with single-purpose workers (25) and the provision of financial incentives to maintain the motivation of frontline workers (26) . The results in this study indicate that it is likely that having more skilled single-purpose workers to support multi-purpose workers could enhance the overall quality of service delivery; a multi-purpose worker like the HVs alone, however, can play an important role in communities with a severe shortage of health workers. In Bangladesh, well-trained frontline workers who were assigned a curative role in addition to their existing preventive portfolio of work demonstrated high-quality performance on routine preventive tasks, including negotiating with and counseling mothers (27) . On the other hand, if there are specialized health workers available, the HVs can play a supportive role (25) .
The other likely explanation for the differences in implementation fidelity between types of workers is lack of incentives for HVs to deliver the intervention. IYCF-Ps are paid workers, whereas HVs are volunteers who receive only the small profits they make through the sale of medicines and health products. Given that sale of products while engaging in the promotion of basic health services likely acts as a primary motivator for HVs, the promotion of IYCF BCC, which does not have any such built-in incentive mechanism for the HVs, could be demotivating and affecting their performance. There are diverse views in the literature with regard to payment of HVs suggesting a combination of monetary and nonmonetary approaches (28) that are context specific and are in alignment with the expectations of the HVs for intervention sustainability (26) . Research is needed to examine the effect of financial and nonfinancial incentives, and a combination of the two, specifically in the promotion of BCC interventions, given that a sustained long-term effort is required to bring about any changes wherein health worker retention and motivation are paramount.
Once interventions reach households, there is great potential for dilution of the intervention effects, because a variety of contextual factors come into play to influence the translation of the BCC input to household-level action. In this study, adoption of the recommended practices was not only determined by maternal knowledge about the practices but also by the availability of time, maternal and family perceptions of child feeding, family support, and availability of resources. These findings raise important issues regarding the complexity of factors surrounding the adoption of practices.
Maternal perception of what was ''good'' for the childÕs health determined child feeding behavior such as delayed complementary feeding. The perception of child health as a central concept for child feeding decisions is a finding that has also been observed in other contexts such as Mexico (29), Ghana, and South Africa (30) . This suggests that providing information linking a childÕs health to the behavior change messages could have a positive influence on the trial and adoption of recommended practices. There are, however, factors such as availability of time, family support, and resources that overlay on the maternal knowledge and influence adoption of IYCF practices.
Lack of maternal control over time for child feeding due to engagement in domestic chores was a particular challenge to optimal IYCF in this study, a finding that is supported by other studies in Bangladesh (31, 32) and in contexts such as China (2) . Family members and resources also play a role in determining adherence to IYCF practices, especially the complementary feeding practices. In this study, whether mothers were able to feed animal-source foods to their children was determined by whether other family members approved of feeding such foods to the children. Similar results were observed in other contexts where, although mothers were the primary caregivers, child feeding was a family affair and authoritative family members determined child feeding practices (30, 31) . Finally, it was observed that the resource constraints determined the types of food given to the children, a finding consistent with that in other studies in Bangladesh (31, 32) , Mali (33) , and Nepal (34). Thus, child feeding decisions are a function of interactions of time, knowledge, decisions about food, and cost (35) . Our study was able to identify beneficiary-side contextual factors that influence the effectiveness of intervention utilization, indicating the need for complementary interventions that address time and resource constraints to realize the full impact of the intervention.
Overall, mapping and measuring the different elements in the PIP to document the implementation and utilization of a BCC intervention in this context helped to test key assumptions and assess critical linkages between implementation and utilization. This study is one of few in the literature that have taken this approach to studying intervention processes. Recently, there has been an emergence of literature in the context of BCC interventions (23) and micronutrient supplementation (9,10) that examined almost all aspects of program implementation and utilization, but these studies are few. Most previous studies have focused on one or more steps of either implementation (3, 5, 6) or utilization (1-5,11) of interventions without a comprehensive view of all the steps necessary to ensure both implementation and utilization of critical interventions. Furthermore, none of these studies examined facilitators and barriers to trials and adoption of practices. Our study demonstrates that these are important to examine, because they enable an understanding of the potential triggers for a shift from knowledge to practice in the context of BCC interventions.
Our study has some limitations. First, we did not observe the training sessions of HVs and IYCF-Ps, because the training sessions were still being streamlined at the time of the study. We had reviewed the most current training manual, however, and assessed implementation staff knowledge after their training. Second, the HVs and IYCF-Ps were observed (i.e., shadowed) for only one day and it is possible that observations were not representative of their usual routine. Several of the HVs who were shadowed had been working for several years and have a set routine, suggesting that the observation day was highly likely to be representative. IYCF-Ps had planned schedules for their home visits that they followed and therefore it is likely that we were able to capture their daily routine during the shadowing. Third, the descriptive PIP analysis does not allow for causal inference. It does, however, allow a detailed examination of the fidelity of implementation of the intervention as well as an exploration of some key programmatic assumptions about the intervention as used by beneficiaries.
In conclusion, the findings from this study emphasize the need for research on how programs are implemented and utilized so as to identify bottlenecks and facilitate interpretation of impact-limiting factors. This study provides an example of a process evaluation conducted using PIP as a guiding framework for data collection, analysis, and interpretation. Our study provides strong support for the use of well-trained frontline workers to promote IYCF practices through multiple contacts while also highlighting the need for additional interventions to alleviate familial-and individual-level capabilities that might influence impact.
